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SENT BYICUSHHAN 202 B22-0844 I 1- 9-8B ;. 1U:37 

IN THE UNITED STATES PATENT AMD TRADEMARK OFFICE 
In re PATENT APPLICATION of 
BRANSTROM et al . 

Appln. No. 08/711.961 Group Art Unit: 1805 

Filed: September 6, 1996 Examiner: J. Railey 

Title: BACTERIAL DELIVERY SYSTEM 

* . * * * * 

DECLARATION TOPER 37 C.F,R. ff 1.132 

Hon., commissioner of Pat exits 

and Trademarks 
Washington, D.C. 20231 

Sirt 

I, Donata R- Siaeniore, a ditiaen of the United states of 
America, hereby declare and state as follows: 

1. I hold a Ph.D. in Biomedical Sc-i.erirt*fl from Wright State 
University arud have worked in the fields of molecrular biology, 
immunology, microbiology and vaoninology. I am a member cf the 
American Society for Microbiology and currently hold the position 
of Project Manager at «EGAN Health, Inc., St. l*ouis # Missouri. 

2. I am an Inventor on Patent Application No- 08/711,961, 
and am familiar with the prosecution history of the application, 
including the Office Action issued October 10, 1997 , 

3 . In the patent application, a means for mutating bacteria 
t>y deletion ot the asd gene within the uju? pathway is described. 
This mutation results in a strain of *ttwu*it«fcd bacteria which is 
unable to synthesize components required for its cell wall. The 
consequence of this ie that ewh b&ct^ria are able to ©nter 
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target eukaryotl* «Hs, but once Wde the calls, the bacteria 
lyga and die, thereby delivering pianola™ ~ the oella. 

4 . In the application it is diicloaed that Shijell* ae well 
as other species and strain of bacteria would fusion according 
to tfea invention . 

5. In the Office Action of October io, 1997, cl*iins 25-33 
and 44 were rejected by Che Examiner « being «»fel«d. It 
m« the BHhln-r'i position that the dieclosure waa enabling only 
£ „ a i a i TO9 lii*ifc«d to Shigella strains that have been genetically 
attenuated by inactivation of the wild- type *»<2 «ene. 

6. Testing Qhe pobtiibility of AN* delivery hy Salinaiiella 
W b*cn pre^io^ly hatred due to the inability of saUnonelJa 
Btrai^B to efficiently maintian high-copy plasmids w±zt* put 
origins of raplicaton. like that need to discover Shi^lJ*- * 
ability to deliver UNA- Thi* phen^non of planmid inability 
teB^wtedbyottarlB^-tigaWr*. oystonetal- (Infection 
and iwamll-y : 563-56B, 1995) noted that only 0.52 to U.sa* D £ 
(Salmonella colonising the eplaens of injected mice continued to 
cany a pUClB plasmid e^esing * *• Pother data 
on the instability of pUC-b* B *d plasmids can he seen in Table 1. 
Co«fta*c±»i placid pCMVfi, which waa used to demonstrate that 
ShiaellB could ueed to de-Liver itfA. wa B iB ad±iy lost fn» 
Salmonella tyyM^urium teraia Haraaie, » ..train containing a 
delation in tb* gene encodlnq aid. Growth of thia strain in the 
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pre8attM rf HpiciUiB. which should pla Ce pressure on .«aln 
t0 maintain the plasToid, did net incase the o«rib« of pl afl mid 
chaining .oloniea, aa a decrease in colony ton*** unit. *>er -1 

{CT cr7n.n of 1 cc 1.5 logs after only tK hour* of a**** waB 

detected. 

7. in order to test the ability of s»L«cU* to d«1l«r 
expre^ible DN* in accords with the pr..«* in^Aon the 
following experiment was performed. 

8. A pBl^based (medium-cppy of so -100 copies pe* bacterium) 
eukaryotic expression P l*sndd was emoted. pBR-based 
plasmids are lenown to be well maintained in Salmonella 

Conecruccicn of th- pi— «■ a" 0 "* 1 lahed by el0nin9 
fragment of P £mb0 (illustrated in bached Figure 1) require for 
expression of p-«al within .utazyotie «11b CEcoRI-Obp to 
ttindlll-4 5 3ibp) into commercial plasmid PBR332 that bad been 
digested with icoil «nd HindlH- Ligation of theae two frag™,*, 
vaulted in plWd pMBG29D, shown in attached Figure 2. Fi™id 
PMEG290 wa* well maintained in S*l*o*eU* typhiawriu*, rtr-i*. 
MGN 023* (deeignated MGU1052S) even without the eel*=civ e pxco SU « 

of ainpicillin (Table 2). 

9. tteli-very of plasmid pMBG290 to cultured cells was 
assessed by coloring the level of delivery b*«» g-n- 
deleted strains of salmonella (KGNioszs) and shigella 
(15GPMEG290) . Delivery e*e**lm**m *ere conduced a* previously 
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outlined in Example 2 of the present patant application with the 
exception that bacterial suspensions of MON1052S were added to 
the culture medium of seeded walla, not in direct contact with 
the cfell© as is required for shigella (nan-motile) . 

10. To more efficiently assess delivery, cells were fixed 
la aifcu by a brief treatment, followed by washing with Hank's 
Balanced Salt Solution (KBSS) , and then overlayed with a solution 
composed of: 1 rag/ml of 5-bromo-4-chloro 3^indolyl-^-D- 
galactopyranoside (X-ga.1) , 50 ttiM sodium phosphate, pH 7.3, 20 pK 
potassium f erricyanide , 20 potassium f errooyanide, 15 

sodium chloride, and 1,3 ttM roagneaium chloride. Cell staining of 
a deep blue was observed by inverted phase microscopy, 

11. The number ot visually stained cells from two 
experiments ia shown in attached Tables 3 and 4* The level of 
DttA delivery by the Shigella strain varied from 2 to 6 ti^ea 
greater than that of the Salmonella strain. 

12. The level of invasiveness of the Aasd Salmonella strain 
waa much greater than that of the Aasd Shigella, as shown in 
attached Tables 5 and 6. 

13. Th© presence of DAP in thft bacterial suspension during 
tHe arfViftrfiTice and invasion step was not required of the 
Salmonella strain, a characteristic which makee MGNl052s a very 
desirable delivery vehicle. A similar lose of viability at the 
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Shigella otraine. 

14 The** r.eul.s dempnctr^te that Stella is a -»xt-*l« 

, _, . . 1m ^ eoiiBtrUCC suitable mutant a tor 
otdi-nary a kill would be able to comrczue* 

use according to the invention. 

IS. M disclosed i» the BPa cifieati 0 n on pages 6, 

15 and U, adhs—c. «* ■ M ° dBd ^ 

vlr»i™ Pl-^d or ehrcmo^cmallY within *hi^21* ^ * 
transfer^ ^ other bacterial **• pur^e of ^ 

to t««. to of these ge^ to «. cell 1* " th * 

attached references as detailed below. 

« «t .1. (lection .Tui Immunity 1,279^287, 1970) 

ciEBt puHi-h-d on the emetic tracer ot eMgoIl* «*±S— 

to an B. coli strain. 

1, Transfer of tM virulent plaami* fro* Shigella 

fle^eri « to an virulent *■ -i been ^ to 

^ tH* «t»d> vith r.he anility to invade Hel* 
^netti .t al., infects and Immunity wU-iioa. i.^l • 

18. Similar reault* «• ~* anded ^ ln Forml 

etal . ; action ^d T^if-y 46,465-463, 19" and inland et 

o.l>, V*«!ift* 10: 166-776. 1392). , 
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19- The^e refill tp rtftmnnnhrat* that B. call ia a suitable 
organism for use according to the invention, and persons of 
ordinary skill in the art should be able to construct suitable 
TnntantRJ for upe according to the invention- 

20. Ae disclosed in the subject specification on page 35, 
Listeria should also be a suitable delivery vehicle according to 
the invention- L±steria r like Shigella, can adhere to and invade 
cells, ? n fl escape th* confines of the vacuole to grow within the 
call eytepla-am, evidenced in the £Ublifl3t iftns Aummsri zed 
below. 

21. line attached publication of Porcnoy and Jones (Ann. 
N.Y. Acad. Sci . 730; 15-25, 1334) demonstrates th*t iiotejria ie 
able to esea£& th<S COnf i r"&9 of rln* varuolfl, in accordance with 
requirements of the present invention. 

22. Listeria also shares the ability ot Xhig&ll* to aprsad 
fratrv cell to cell, utilizing the hoot cell' a ©w. actixi, ae 
evidenced in the attached publication of Kadurugamuwa et . 
(Infection and Immunity 5S: 3*63-3471, 1991). 

23. These results demonstrate that: i/lsceria Id a suitable 
organ i em for use according to the invention, acid pc^pona of 
ordinary skill in the art should be able to construct suitable 
mutant B for use according to the invention, 

24- The results c^escrifced above in SalmvucllA, S. uvli *±u\ 
iijpfceri* demonstr*ts that perooni of ordinary skill in the art 

6 



BRASSTROM et al. Appln. NO. 00/711, *$1 

will be able to coflP^T-urt a variety of bacterial mutants which 
can be utilized in the invention using routine experimentation, 
and that the invention io not limited to shigella, as seated in 
tbe subject ^specification, the abilities to adli^re/ invade and 
escape the vaeuola are the desired characteristics of such 
bacteria, and it will be clear to persons of skill in the art how 
to select and construct suitable mutants using xouLine 
experiment at i on . 

35. In the Office Action of October 10, 1997, the Examiner 
indicated that the invention is only enabled for mammal iex cells. 

26. The attached publications demonstrate that the unlivery 
system of the invention would he £«p&etad to function in nther 
animal calls. 

27. Lawlor et al- (Infection and Immunity 551594-599, 1987) 
used a chicken embryo Tnodel to assess nhe virulences mutants of 
.Shigella £lexn±rl defective in iron transport . In this nhH n.ken 
Mribryo model, Shigella grows in the allantoic fluid before 
invasion of the embryo. Invasive bacteria can then be isolated 
from the livers of the embryos. 

3$. Vaaeelon efc al^ (Infection and Immunity 5<5 >. 1 72.1- 1732 , 
1591) utilized primary fibroblast cells from 13-day old chicken 
embryos to demonstrate the intracellulax tnovemenn of shigella 
along highly organized ^ytoekeletal structures. 
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23. The work o£ Lavlor at al. and Vaseelon et al. 
demcmBtrnha that Shigella can adhere to and invade avian cultured 
cells as well ao_ cells within, avian hoats. 

30. The invasive capabilities of ^alajoncJJa both avian 
and inanrnall^n hosfce is dsnwnatrat^ in the attached references: 
Fiarrnw et al . , Infection and immunity 55:3&S-392 r lSB 1 ? 

Barrow et al-, Infection, and Immunity 62:4602-4610, i394 
Haaaan and Curtisa, Infection and IrnmUftity 62 i3C2?-203S, 1994 
Keller ct al., Infection Immunity 63:2443-2449, 1995 

31. Thus, the tnethods end eowpoeiticme o£ the invention 
would be expected to he effective in animal cells, and to require 
no more than routine experimentation. 

32. X declare further that all statements made on 
information and belief are believe* to be true, and further that 
these statement* were made with the knowledge ch*t willful tales 
statements and tbw like so made mxe puniehaule by f inn or 
iinptieonmont or both under Section 1001 of Title 10 of the United 
Scatea Code and such willful false atateroents may jeopardise the 
validity of the instant patent specification or any patent 
issuing thereon. 

B vOWfl / JLj/tt^ Dat a / f ~9& 
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